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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound capable of improving a recording capacity and 
writing and erasing without being influenced by the glass 
transition temperature of a matrix resin, useful for an optical 
recording medium. 

SOLUTION: This chiral norbonadiene-quadricyclane 
derivative is shown by formula I [R1 is H, an aliphatic or 
alicyclic hydrocarbon group; X is a H, a halogen, cyano or 
the like; Y is Ar (Ar is a halogen, cyano or the like) or a CO- 
Ar] of formula I or formula II such as methyl-3-(1-naphthyl) 
bicyclo[2,2,1]hepta-2,5-diene-2-carboxylate. The 
compounds of formula I and formula II can be subjected to a 
normal and reverse reactions with light rays. The chiral 
compound of formula I or formula II can be synthesized by 
known various reaction means. For example, 
cyclopentadiene and methyh3-(1-naphthyl) propionate are 
subjected to a Diels-Alder reaction. Consequently a 
recording medium for increasing a recording capacity can be 
expected. 
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-Arifcft-CO-ArS^iU Aril ADy> 
JK^, ->Ty«£fc«W$STB&2*lTV>Tt>etV^ 

[S*«2] sjsjts^bt'jsojgbs: (i) 

(2) ©ft-&^©7tfcJ:^iE^S^pItgt$nsB 
*9 1 CD y s? x >- i7 <7 K U -> ^ 7 
[HWcJg3] Sfett2<Dy;i/#^-vx>-^ 

[0 0 0 1] 

vx > - ^ 9 H >J 5 >SI##:tcH-r 3 fecoT* 

3. 
[0 0 0 2] 

tiBfESk^fi <»: 6 K&iKttl;: t-oXBt fcfigft Sft £ 
[0 0 0 3] LfrL&d<£>, ft^ft^nT^T^-Sft 



fiCDg{tCD*£#Jffl bTtf Sgie^T* t>CDT 
[0 0 0 4] fJlT, Z\<D&m<Df£W\$. U±<D£}$K) 
[0 0 0 5] 

©!Sg£SmT3 *>©<*: LT, £TJg 1 tc«#sS; (I) 

[0 0 0 6] 
ML 2] 




[0 0 0 7] (iWcDR 1 BakSRJTf L 

Y«, -A r Sittt-CO-A rl^SU Ar 
«» APy>Jg^, ->TyS^fc«W*S*TMg|$tlT 

a. 

[0 0 0 8] *-LTSB2fctt, BJS&ft Licit Oil bit 
(1) 43<kyt (2) 0{t-&^co5tt'J;^.IEjS*l^R^pI 
fig <h £ nsittlfEco y -/i > - ^ "7 js ij -> ^ ^ >^ 

iftiS© y vx > - i7 7 h* U 7 >^»#(' «t 
[0 0 0 9] 
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fcteWfOT&oT,k<, tziiTLU- (CH2> n C 
H 3 , - (CH 2 ) n CH = CH) m CH 3 (n, m\Z& 
Z 0 & L < \t 1 fi-LtO&Sr^T) 
S^T^^r-^StbTOH&IS^^bTK^*, ->?P7 

[0 0 10] St (I) *fe«(lI)^*5tt^^X«> * 

BiKWtSSSSr^U SfcYtt. -Ar$fcft-CO-A 
rS^L, ArH, AP^r>If, ->7yI*itM 

fctx.«-R, -QR, -CO2 R (RWU TkUtlg 

^ : t^p*^*, 7;i/^r=;H£, v-^ptjm^s, -> 

^PTJl^^S, Tyv>^-jVS, T^v>^>^ 
[0 0 11] ^YOArizm?Z>3$mMbV< 

[0 0 12] 
3] 




[0 0 13] $.tz, Aril aa^*S«^®^<tL 

it (I) T8bSnMfStt^;Mtyi>{t6i 
tit (II) ^«t)$n5^7F'Jy^7>ft^#lll Z. 

[ooi4] ^©^©7t^ffitt^yj^± 

vx>-^9FU^7>i£##©«£rlcte, ^t»«IE 

(1) M&fkfc<fc9^#&©rafi^{L^£n£ (2 
0 nm£i±) . 

(2) ^m^ifets^^^o 

( 3 ) mytm<D&{t&±z < ms. l < «^^^ftr 

•5. 

(4> mKfotfte<mv&isiEm®&.fc&ffiz&-3Tn 

(6) S5^«)ig^vh»J^^XtUfc*-&T ! fo, ^© 
% 7 XK^iSI $ £ <h & L \Z% \Z <fc o T» & 

(7) IB^**^^fc«f^tCJ:^«^l()TffA^. 
[0 0 15] £Lt©;i<h#"=>. ^0%BJ»Ci5ViT«, ?H 

jzvT-$mtzytffimmmmtet>mmt£nz> z. t\z&z>. 
mm (4) (5) ©Ttsttftico^Tfflsr^i, 

^ 7 k 'j ^ >o©^m^^ ^®.&\zT\$.mye 

mMmmtt&WT* mizThytmmiz&^xhzv fu 
-> ^ > £ 9 ^ * > ic-rntf, y 

3. 

[ooi6] ttd&&&iB£®iM ^Ml^^WtcMia 

lcfc^Lfc3MKiR£ (UV) ^^^^i«3ttc«t^^ 
iBjOTg&ffc^IiJKJSft b trilfT-r 3 c £ L T t» ^> „ 
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[0017] z.<ommmmz-o^T\t. z.<D5m<D/)\, 

(ID ov»rn*»ofl:^*i, iiS^«l&vhu-yi7X 
mo&ma&m t s n-s^sris^-r £ ^ t k j: o 

[0018] ffiot, #jifi/>, 7^u;mnfi»t> 

H Vis? 7 >K##teSttft bTt>B&S0:3 ;< 

n. (uv) ^-^fcriMjjpfflfl'i^saiBWSfl* 

[0 0 19] ^§*©f ft^tv^iv MJ 7^X4" 

7 F U yi?7 >1t&®)\Zttfo-?Z>i!: ( I ) ©/TM^S* 
bT. ttiS&tt, 3t^»«ir*c:t»c«fc03t*fiStt{fc-& 
[0 0 2 0] ^CtOTi^lW^l, ££fcf¥b< 

c w k t3 ^ rnmr a . 



[0 0 2 1] 

'£-$-2>J)l'Xj-i>x.>it&y>) (PN, 4BN, 1-N 
N, 2-NN) £-&J5£bfc. 

[0 0 2 2] 

[ft 4] 



Ar; 




-o-o o 



1-NN 



2-NN 



4-BN 



PN 



[0 0 2 3] 1 -NNO^SWStit^OiiDT 

->^D^>^vx> (2. 60g, 
0. 0 3 9mol) (l-t7f 
JW ^otf^-U-h (6. 81g, 0. 0 3 2mol) 

Xx>l^X^-- h^lz-^lCT, 1 7 51C©fi 
ST. 1 8B$lffl, "C>1f>»Ji ( t , K*V»T7 s >f — 

[0 0 2 4] #fIE 1 -NNtLT, (1- 
-e->^o (2, 2, 1) 'S.-7&-2. 5- 
S?x>-2-*JW?*3'l'— I* (2. 79g, 0. 0 1 
mol, Cf3 1. 3%) &mtc. £0fc0te. ->U# 

[0 0 2 5] mp94. 5-9 5. OX:. C01-NN 
ft^#l0^ttfit«^0 £ii K> T*S. 
[0 0 2 6] 
[*1] 



1 1-NN . 'H NMR (400 MHz. CDCU 5 7.86 (d, 1H, J =8.1), 

7.80 (d. IH. / =» 8.3). 7.52-7.43 (m. 3H). 7.44 (d. IH, / = 8.1), 7.13-7.1 1 (dd, 2H, / = 4.6. 1.5), 
6.97 (br. s. IH), 4.19 (s. IH), 3.82 (s, IH). 3.43 (s, 3H), 2.56 (s. 1H). 2.22 (dt, 1H. /= 6.6, 
1.5); "C NMR (100 MHz. CDOJ 6 167.5. 165.6, 144.0. 142.5. 141.5. 135.7, 133.5, 130.6. 
128.4. 128.1. 125.9, 125.8. 125.6. 125.1. 123.3. 72.1, 59.8. 52.2. 51.1; IR (KBr) 3067 , 304 
6, 2999, 2977, 2949, 1689, 1436. 1242 cm" 1 ; ms (FAB, irt-nittobenzyl alcohol) mz 276 (NT). 
245. 210; UV - via (bexaae): a._ (log £) = 211.5 (4.12). 224.5 (4.68). 284 (3.79). 297 (3. 
82). Anat Calcd for C„HJD,: C. 82.58; H, 5.84. Found: C. 82.47; H. 5.74. 



[0027] RftfcLT. ->i7D^>^vx;i/t0-x^ mrAot&Q-n&Zo 
-;pXT7;p^-sits{c«toifffSSffl0/;i'#^^x> [o o 2 8] 

ft^2-NN, 4-BN, PN££fi£bfc. [*2] 
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2-NIf. Yield 77%: 'H NMR (400 MHz. CDOJ 6 7.97 (s. IH). 7.87-7.80 (m. 2H) 7 8a (d 
IH. 7 = 8.8). 7.64 (dd. IH./ =8.8. 2.0). 7.49-7.46 (m. 2H). 7.02 (dd. 1H./-5.0.29) 6 99 
(dd. 1H. / = 5.0. 2.9). 4.1 1 (dd. 1H. / = 2.9. 1.6). 3.98 (bs. IH). 2.32 (dt. 1H. / = 5.0. 1 6) 2 12 
(dt, IH. 7=5.0. 1.6)."CNMR(100MH2.CDCI 1 )5 167.1. 143.7. 143.7. 139.2. 133.2 133 2 
132.8. 127.1. 127.0. 127.0, 126.9. 126.5. 126.1. 125.9. 125.9; IR (KBr) 3058. 2997, 2947.' 
1707. 1706, 1434. 1233 cm"'; ms (FAB. m-nitrobcnzyt alcohol) mz 276 (M*). 245, 210- UV . vis ( 
iexane): (log e) = 218 (4.56). 268 (4.11). 316 (4.05). Anal. Calcd for cj*,.oJ C, 82J8- 
H, 5.84. Found; C, 82.53; H. 5.99. 

4-BN. Yield 32.6%; mp 76.5-77.0 "C; 'H NMR (400 MHz, CDCg IH NMR (400 MHz 
CDC1.) 5 7.66-7.59 (m. 2H). 7.62 (d. 2H. 7 = 8.1). 7.61 (d. 2H. 7 = 8.1). 7.45 (t. 2H, 7= 7 6)' 
7.35 (t. IH. / = 7.6). 7.00 (ddd. IH. 7 = 4.9. 1.5. 1.5), 6.94 (ddd. 1H. 7 = 4.9. 1.5 1 5) 408 (bs 
IH). 3.91 (bs. IH). 3.71 (s, 3H). 2.27 (d. IH. /= 6.6), 2.09 (d. IH. 7 =6.6); »C NMR (100 
MHz. CDd,) 5 166.5. 143.7, 143.6. 143.6. 141.3. 140.7. . 140.6. 138.9. 134.4. 128.8. 128.3. 
127.0. 126.4. 70.5. 58.4. 53.1. 51.3; ms (FAB. m-aitrobenzyi alcohol) mi 302 (M*) 271 243 
236; IR (KBr) 3075,3033, 3010. 2993. 2968. 2942. 1699, 1429, 1293 cm '. UV - vis (hexane)- 

.V: 2°! ~ = 247 (4 08) - 315 (42<i) - M Cak<1 for q " H « 0 » : c - 83 42 = H - *«■ c bs. 

» H, o.08. 

PN. Yield 76%; mp 123.0-123.5 'C: 'H NMR (400 MHz, CDC1J IH NMR (400 MHz. CDO.) 
5 7.53 (d. 2H. 7 - 7.3). 7.35 (dd. 2H. 7 =7.3. 6.8). 7.31 (d. 2H. / =6.8). 6.98 (d. IH. J = 2 9) 
6.93 (d. IH. J = 2.9). 4.06 (s. IK), 3.86 (bs. IH). 3.67 (bs. 3H). 2.25 (d, IH, 7 =6 8) 2 07 
(dt,lH, 7=6.8.1.5): "C NMR (100 MHz, CDCy o 165.9, 143.6, 140.8, 139.9, 135.5. '133.5, 
128.5. 128.3. 127.7. 70.5. 58.4. 53.0. 51.2; ms (FAB, wi-niaobenzyl alcohol) mz 226 (M*) 211 
167. 66: IR (KBr) 3062, 3030 . 2952. 1735. 1438. 1254 cm-. ITV - vis (bexaoe): \ (log c) = ' 
221 J (3.94). 293.5(3.81). Aaal. Calcd for C.^O,: C. 79.62; H. 6.24. Found: C. £.83; H, 6.32. 



[0029] mmm2) yz&T*m.t}znz>. ?x.-)v 

FU->*^Xk-&^ (PQ, 4BQ, 1-N 

-C0 2 CH 3 




Q, 2-NQ) £^ 
[0 0 3 0] 
[ft 5] 



;Lfc 0 



Ar -- 60 to 00 o 



1-NQ 2-NQ 4-BQ PQ 



[0 0 3 1] 1 -NQ©-&^$:0iJ^-r-5<i:*©t*5f9T 
£5. H^Jl{C*5v^T-&BKbfcl -NN 

(1. 5g, 0. 0 0 54 3mol) OTthzMJ^ 
(1 6 Onto 1 ) mWz/H UyfXyjfrf—ZmV 

IBl -NQ^>7 h*'J ->^7>ft:£tl£*i£ (1. 21 



g, 0. 0 0 4 3 8mo 1 . «R^8 1 %) mp 1 1 2. 
5 - 1 1 3"C„ 

[0 0 3 2] C©1 - NQfc^ll©#ltt«H*©t*!3 

[0 0 3 3] 
[*3] 



(6) 



#§g¥l 2-086588 



l " NQ • 'H NMR (400 MHz. CDQi) 8 7.94 (bs. IH), 7.83 

(dd, IH; 7= 6.4. 2.4). 7.74 (d. 1H. 7 = 7.3). 7.49-7.44 (m. 2H). 7.40-7.34 (m. 2H) 3 22 (s 
3H). 2.69 (dd. 1H. 7= 4.8. 2.4). 2.63 (d. 1H. /= 11.7). 2.60 (m. 1H). 2.36 (dd. IH.'/= 4 8 ' 
2.4). 2.32 (d. IH. J = I 1.7), 1.77 (d, IH, 7 = 3.9); »C NMR (100 MHz, CDCy 5 172.2, 134 3* 
133.7, 133.3. 128.2. 127.4. 126.3. I25_5. 125.4. 123.4. 125.1. 50.8. 37.2. 32.6 31 9 31 6 
31.1. 29.0. 19.7; IR (KBt) 3068, 3042. 2956. 2929. 1696. 1110 cm-; ms (FAB. m-nittob^nzyl ' 
alcohol) mz 276 (M*), 245. 210;. UV - v« (hexane): 1„ (log e) = 225 (4.82). 284 (3 <W). Anal 
Calcd for C lr H„0,: C. 82.58: H, 5.84. Found: C. 82.41; H. 5.82. 

[0034] ^mKLT. nmmi\z&^Tntz2-N q^^l^. ^vto&mw&ot&Q-c&z,. 

N, 4-BN, PN©#y;i/7Ki-vx>{t-&#)J:0tfrfH [0 0 3 5] 

^©^KU;/^ 2-NQ, 4-BQ, P [&4] 

2-NQ. Yield 60.7%; mp BO-80.5 'C; 'H NMR (400 MHz. CDCy 6 7.78-7.74 (m, 2H) 7 75 
(d. IH. 7=8.8). 7.65 (bs. IH). 7.45-7.38 (m. 2H). 7.40 (d. IH. 7=8.8). 3.51 (s. 3H) 2 63 (dd 
IH 7 =4.8. 2.0). 2 JO (dd. IH, 7 = 3.4, 2.0). 2.43 (d, IH. 7 =1 1.7). 2.35 (dd IR 7 = 4 8 2 0)' 
2.19 (d. IH. 7 - 1 1.7). 1.79 (dd. IH. 7 =3.4. 2.0); "C NMR (100 MHz, CDCy 5 172.4 i 34 7 
133.2. 132.2. 127.7. 127.5. 126.9. 126.2, 126.1. 125.8. 125.3. 51.2. 33.3. 33 1 32.5 31 8 ' 
21.1 2l.l: IR (KBr) 3057. 2950. 2933. 2859. 1716. 1172 cm-; ms (FAB, ^aitrobenzyl afconoO 
mz 276 (M-), 245. 210;. T7V - vis (hexanc): X„ (log 6 ) a 222 (4.77). 278 (3.78). Anal Calcd for 
C„H„O i: C, 82.58; H. 5.84. Found: C, 82.94; H. 6.10. 

4-BQ. Yield 67.3%; mp 64.5-65.0 'C; 'H NMR (400 MHz. CDCLJ 8 7.56 (d 2H 7=73) 
7.49 (d. 2H. 7 = 8.3). 7.38 (dd. 2H. 7= 7.3. 7.3). 7.32 (d. 2H. 7 = 8.3). 7.28 (dd. IH 7= 7 3' 
15). 3.52 (s. 3H). 2.55 (dd, IH. 7= 4.8, 2.4). 2.45 (m. IH). 2.36 (d, IH. 7= US), 222 (dd 
IH. 7= 4.8. 2.4). 2.12 (d. IH. J = US), 1.7! fcn. IK); »C NMR (100 MHz, CDCy 5 172 4 
141.1. 138.9. 136.2, 129.1. 128.89. 128.7. 127.0. 126.4. 51.1, 51.1. 37.2, 33.2. 33.1. 32 0' 
21.3. 21.2 ; ms (FAB, m-nitrobenzyl alcohol) mz 302 (Ml. 271. 243. 236; IR (KBr) 3059,3026, 
2946. 1705. 1 175 cm-. UV - vfcjhcxane): X_ Cog z) > 264 (4.34). Anal. Calcd for C,,H lt O : 
C, 83.42 ; H.6.00. Found: C. 83.12 ; H, 6.08. " " ' 

PQ- Yield 71.3%; mp 92.5-93.0 'C; 'H NMR (400 MHz. CDCy 6 7.27-7.25 (a.. 4H) 7 19 
(tt. IH. 7 = 9.2, 3.8). 3.53 ( $ . 3H). 2.56 (dad, IH, 7 = 4.8, 2.4. 1.0). 2.46 (ddd IH 7 = 4 8 4 8 
1.0). 2.38 (dd. IH. 7= 10.3. 1.0). Z24 (ddd. 1H.7-4.8. 2.4. 1.0). 2.15 (dd IH 7 = 'l0 3' 
1.0). 1.72 (ddd, 1H.7 = 4.8.4.8, 1.0); "C NMR (100 MHz. CDCI,) 5 172. 1, 136.7. 134 0 1273" 

Z 5 ^' 8 ' ^ 9 ' 32 6, 3L9 ' 3l A 3M * ^ Z0A ' m "-tootauyl zlcobol) mz 226 

(M-). 2 1 1. 167. 66; IR (KBr) 3085, 3061, 3030, 2947. 2924. 1699. 1 197 cm". UV - vis (hcxane)- 
(log e) < 200 nm. Anal. Calcd for CH..O, : C. 79.62 ; H. 6.24. Found: C, 79.34; H, 6.24. 

5. 5) \Z&*)fir>tz. ttn\Ztlfz*7)m&#-<D%e 
eft. ^JKr^^A^DV h^77-f- (HPLC 
JAI GULLIVER (PU-9 8 0, 8 6 0- 
CO, UV-9 7 0) K«fcl9ffffi£*lfc. 'AO)*?)],? 

[0 0 3 8] TtoS, (±) -4-BN, (±) -P 
Q£Rfc<^Ttt. ftfeCD (±) - J )l#j-i?x.>it&®)&£. 
XSW Wispy >{t&y»\%, CHIRALCEL OD (Daisel C 
hemical Co. Ltd) \Z& DM^tlfc. mtH\t. 
nj-)\,/s\*^y ( (±) - 1 — NN ; 0. 5/9 
5. 5, (±) -1-NQ; 0. 5/99. 5. (±) 
-2-NN; 0. 5/95. 5, (±) - 2- NQ; 
0. 5/99. 5, (±) -4-BQ; 5/95, 
(±) -PN; 1/9 9) \Z£0fr?tz. 
[0 0 3 9] (±) -4-BNOi§l:ll CHIRALPAK 
OJ (Daisel Chemical Co. Ltd)lC«fc9, 2-yurtJ — 

do/90) mmx-ff^tz, 



[0036] mmm 3 ) mmm 1 *j zmmw 2 

A?D7h^77^- (HPLC, JAI LC-90 

mt-ottmizm^ztitz. (+) 

(-) -PQ^Ii<, ( + ) -&&zf (-) -y 

CHIRALCEL OD (Daisel Chemical Co. Ltd) fC<fc 9#*iJL 

rzo mm\t. 2 -7 p p/ty-^/'\+u-> (±) -1- 

NN;0. 5/99. 5, (±) -1-NQ; 1/9 
9. (±) - 2-NN; 1/99, (±) -2-NQ; 
1/99, (±) -4-BN; 2/98, (±)-4- 
BQ; 10/90. (±) -PN ; 1/9 9K«fcDfr-p 

[0 0 3 7] Sfc. ( + ) -*5<fctf (-) -PQH CH 
IRALPA AS (Daisel Chemical Co. Ltd) fCjcOfl-flL 
fc. ®m\z. 2-zru/\^-)V/^\^y (0. 5/9 



(7) 
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(±) -PQO«^{C«, CHIRALPAK AS (Daisel Chemi 
cal Co. Ltd) iz£ 9, 2-7 p nA/-;l'/'N+-9-> (1 
/99) JgfflTfrofc. 

LT»££nfc. ^ne.©^-^cs 

•3\,*T3ra7'r-<tl)l (chiroptical)#14 (molar exti 
netion coefficient, molar C D-fc^tfA e / e ) 7^£> 

[0 0 4 0] Z&mz. molar CD (Ac) feitfJtiS! 



fc©tLW5. gill l-NNffl)tfgtt#0+7 
□ x-f A^it^LfefcOT^-S. 0 211 2 

-NN®, 0311 4-BN®, @4tt, PNCDTt^fg 

EK&^Tfc, mm\t (-) ( + ) 
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